Monokomponentni dijetetski suplementi folne kiseline na tržištu Republike Srbije - farmaceutsko-tehnološka ispitivanja i karakteristike by Čalija, Bojan et al.
  	


 !"#$!%&()*)+),-)*.*/*0102././3+034-5.,.*/06)5*.+03.50*.*7/890:/4;.-4<50+.=8<02.>678,7?.4/3+)@/.A*)5):+703-0/0B7*270+787+/.803/0+.
CD
EFGFHFIJFGKGLGMOMPKLKLQHMQRJSKIKGLMTFSGK
HMQKSMGKGULVWMXLRYKJRZSMHK[VZMPK\TUVIU]KRLQHF^
LK_GFSFXHUMQJMLM`UGPUMHUVUHLKVMQLMHK
abcdcegchbicjk
lmnoprsuvwxwyz{|s}~wxwvw}wxzv}xvv|}vwv|sv
wuxvzsv}zv}{~xssw~w}uwsss}{|s}~sxvw}
vu|vs|s}s|sswxzv}xv{v|{vszw}zv~|w~v}v
{~{uxvv|uvvzswv{|{v|w~}zvxss~w}sxs{
sss|s{}zwwxwyzvzsxvv}zv}{~xss
s |sxvz{ w |vz s|szw~ zws swvs s
s|s{}zwwxwyzvzsxvv}zv}{~xss{~wx{
|s}~sxvw}vu|v|s}s|ssvs|v|sss}
jvx|ss  uvw s } v}~vs{ v{~w| ~s|s|vw
sssss|s{}zwwxwyzvzsxv|}vwv|svwuxvzs
wwzw~wvv}zv}{~xsswxzv}xvs|vy{
~{uxvz|uv{ww}{s~|w~v}|vzs|szw~s
v}z}{~xv|w~}zs|szw~s|}wv|s
wuxvzs|s{}zv~|wvws
noopswwzw~wvv}zv}{~xss
wxzv}xvw}{~vs|vy{~{uxvz|uvwss{
wuxvz{|vzs~}{xs|v{wuxvz{wuxwvv|v{w|vwuxwv
suxs~w|{wsv}ww|}wv|swwuxvzsszvw
}s}wzs wws|s{  }{~xsv}~vvs{ s|v|ss s}
|vsuvxw}v|}w |s}~sxvw}vvu|v|s}s|sswxzv}xv
¡cej¢£ce¤wuvv|{xsv}{~wzssxvsw{z{~w}s
v}~vvsv wwzw~wv v}zv }{~xss wx
zv}xvy}{~w~{w}vv}~{sss|vzs|szw~
ss|s{}zwwxwyzvzsxvv}zv}{~xsss}sw
sv}~vvsv~|~s|s¥|zs~}{x¦vwws|swsvsv
w}sw{~wx{|s}~sxvw}v
aj¢£§¨ b¨£kwxszv}xvsv}zv}{~xv
s|s{}zwwxwyzvzsxv|s}~sxvw}u|vs|s}s|ss
wxzv}xv
©wsªsxvs
«

¬xs­{|vy
«

®xsvv|¤wu|vv 
¯

©wss®vwv 
°

¬xsvxv 
«

xsss±wusv 
°
²
³ULKOVU U´TUVIU]KRLQHRLK_GFSFµMPRM
HF´IKLFSFµMPR¶·GM`KV´MLKLR K¸FµVUOR\
¹UVIU]KRLQHMTUHRSLKL¶ºFP`FOK[LKJK»¼½¶
¾¾¿¿¾ K¸FµVUO¶[VZMPU
À
³ULKOVU U´TUVIU]KRLQHR_KIMPR¶·GM`KV´MLKL
R K¸FµVUOR\¹UVIU]KRLQHMTUHRSLKL¶ºFP`FOK
[LKJK»¼½¶¾¾¿¿¾ K¸FµVUO¶[VZMPU
Â
³ULKOVU U´ZVFIULFSFµMPR¶·GM`KV´MLKLR
K¸FµVUOR\¹UVIU]KRLQHMTUHRSLKL¶ºFP`FOK
[LKJK»¼½¶¾¾¿¿¾ K¸FµVUO¶[VZMPU
YUOJVMISPKGÃÄÅÆÇÈÆÄÇÉÊÆ
ËRLFV´ UHFVKQJFGOKG]MPRÃ
ÌÍÎÏÐÒÏÓÔÎÏ
ÕÍÎÖÍ×ØÙÚØÛØÅÊÇÜÉÉÄÄÉÌØÍÝÞÏ×
ßÍÎÏÐàáÛâÏÞãÏàäÆßÝÆÏàÆÞå
æçèéëÈìÆÉìíÊÅîÆïîÈ
ðñòó
ôÍÓÏÚÔ åõ âÔ×ÞÍåÍÓõßÔÓÐÔ ÖÔÚÏãÔÐÔ Ì ÝÞõÛØÜ
öÍÎÔ öÞÍ÷ ÛÞÍàØå ÛÞØÐÍåÏ ÝÞõÛÏ åÏ ÎØ×ÐÔã
õÝÓÎØÐÔöÍÖÔã ÏÚÍãÍã õøØåÚÖõÎõõåÔÐÚØ÷ÔÛÞÍÚØÔÐÏÜ
ÐØõÞÍÚÞÏÐåãÔÚØÞÏÜùÍåùÍÓÔÛÔ×ÏÔÐõöÓØÍÚÔ×ÏúÉûÆÙ
Íß÷ÔÞÍãÐÏÚÍ×ÏåØÐØãÍÝõåÔÐÚØÚÔåÏÚÔõÍÞÝÏÐÔ÷ãõÜ
ÐØÍÛâÍ×ÐÍÔâÎØõÐÍåÔÚÔâÞÏÐÍãÜÛÍåØßÐÍÚÍöÍã
ÚÞõ×ÐÍüØöÏ×ÏÛÍåÚÍÎÔÛÍÖØüÏÐÏÛÍÚÞØßÏ÷ÏÍÖÔã
ÖÔÚÏãÔÐÍã úÄÜÈûÆ ýåÔã ÐÏãÔÞÐÔàÏãÏ ßÔÓÎÐÍÝ Ô
þÔÖÍÚÔÐÎåöÍÝÛÍÞØöÓÏÜÛÍÖØüÏÐõÐÍåùÍÓÏÚÏãÍþØåØ
ÛÍåÚÔüÔåõÛÓØãØÐÚÏàÔÎÍã ÔÓÔùÍÞÚÔÿöÏàÔÎÍã ÛÍÎØ×ÔÐÔâ
ÐÏãÔÞÐÔàÏùÍÓÐÍãöÔåØÓÔÐÍãÜåÔÐÚØÚåöÔãÍßÓÔöÍãöÍÎÔ
ÔãÏÖØüõåÚÏßÔÓÐÍåÚÔßÔÍÞÏåÛÍÓÍþÔÖÍåÚÐØÝÍùÍÓÏÚÔöÍÎÔ
åØÛÞÔÞÍ×ÐÍÐÏÓÏ÷ØõÐÏãÔÞÐÔàÏãÏúÅûÆÙÍß÷ÔÞÍã
ÐÏÚÍ×ÏÔãÏØåØÐàÔÎÏÓÐõõÓÍÝõõØãßÞÔÍÐÏÓÐÍã
ÞÏ÷ÖÍÎõÜõ àÔÓÎõ ÛÞØÖØÐàÔÎØ ÛÍÞØãØüÏÎÏ ÐØÞÖÐÍÝ
åÔåÚØãÏ  ÏÐØÐàØùÏÓÔÎÏÜåÛÔÐÏ ßÔÿ×ÏÜÚÞõ×ÐÔàÏãÏ
åØ ÛÞØÛÍÞõøõÎØ ×Í×ÏÚÐÏ åõÛÓØãØÐÚÏàÔÎÏ ÔåâÞÏÐØ
ùÍÓÐÍã öÔåØÓÔÐÍã õöÍÓÔøÔÐÔÍ×ÅÇÇÝ×ÏÐÜÅÉÄ
ÐØ×ØÓÎØÛÞØ÷ÏøØüÏÛÏåÖØ×ÍöÞÏÎÏÛÞÖÍÝÚÞÔãØåÚÞÏ
ÚÞõ×ÐÍüØúÊûÆ
ÔÎØÚØÚåöÔ åõÛÓØãØÐÚÔ ùÍÓÐØ öÔåØÓÔÐØ åõ
×ÍãÔÐÏÐÚÐÍ÷ÏåÚõÛÓÎØÐÔöÏÍøÖÞåÚÔ×Í÷ÔÞÏÐÔÍßÓÔàÔÜ
ÛÞÖØÐåÚÖØÐÍÚÏßÓØÚØÜÏÓÔÔÚÖÞ×ØÔãØöØþØÓÏÚÔÐåöØ
öÏÛåõÓØÆÏßÔÍÓÍöõÞÏåÛÍÓÍþÔÖÍåÚùÍÓÐØöÔåØÓÔÐØÜÔ÷
øÖÞåÚÔâ×Í÷ÔÞÏÐÔâÍßÓÔöÏ×ÔÎØÚØÚåöÔâåõÛÓØãØÐÏÚÏÜÍ×
ÛÍåØßÐÍÝ÷ÐÏøÏÎÏåõÞÏåÛÏ×ÓÎÔÖÍåÚÔßÞ÷ÔÐÏÞÏåÚÖÏÞÏÐÎÏ
ùÍÓÐØ öÔåØÓÔÐØÆÏÔãØÜÏÛåÍÞÛàÔÎÏ ùÍÓÐØ öÔåØÓÔÐØÜ
ÐÏöÍÐ ÔÐÝØåÚÔÎØ ÎØ ãÏöåÔãÏÓÐÏ õ ÛÞÍöåÔãÏÓÐÔã
×ØÓÍÖÔãÏÚÏÐöÍÝàÞØÖÏÜÚÍõöÏ÷õÎØ×ÏÎØÛÍþØÓÎÐÍ
öÍãÛÓØÚÐÍÍåÓÍßÏ	ÏÐÎØÔÞÏåÚÖÏÞÏÐÎØùÍÓÐØöÔåØÓÔÐØ
ÖØüõþØÓõàõúëÜîûÆ
åõÛÞÍÚÐÍãÜåÛÍÞÍÞÏåÛÏ×ÏÐÎØ
×Í÷ÔÞÏÐÍÝ ÍßÓÔöÏ ÔåãÏÐÎØÐÏ ßÞ÷ÔÐÏ ÞÏåÚÖÏÞÏÐÎÏ
ùÍÓÐØ öÔåØÓÔÐØ ãÍÝõ ÷ÐÏøÏÎÐÍ õãÏÐÎÔÚÔ ÐÎØÐõ
ßÔÍÓÍöõÞÏåÛÍÓÍþÔÖÍåÚÆÞØÐõÚÐÔÛÞÍÛÔåÔõØÛõßÓÔàÔ
ÙÞßÔÎÔÐØ ÛÍåÚÏÖÓÎÏÎõ ÷ÏâÚØÖØ ÷Ï ùÏÞãÏàØõÚåöÍ
ÚØâÐÍÓÍöÔöÖÏÓÔÚØÚ×ÔÎØÚØÚåöÔâ åõÛÓØãØÐÏÚÏ úìûÆ
Ø	õÚÔãÜ ÔÏöÍ ãØÞÔøöÏ ùÏÞãÏöÍÛØÎÏ  
ÐÔÚØ×
ÙÚÏÚØåâÏÞãÏàÍÛØÔÏÈïÏÚÔÍÐÏÓôÍÞãõÓÏÞäÈÅÜ

ÙÈïôÈÅÜõÛÍÝÓÏÖÓÎÔãÏÄÇÅÇÔÄÇïÉ
ÐÏÖÍ×Ô÷ÏâÚØÖØ÷ÏùÏÞãÏàØõÚåöÍÚØâÐÍÓÍöÔöÖÏÓÔÚØÚ
×ÔÎØÚØÚåöÔâåõÛÓØãØÐÏÚÏõÛÍÝÓØ×õÞÏåÛÏ×ÓÎÔÖÍåÚÔÜ
ßÞ÷ÔÐØÞÏåÚÖÏÞÏÐÎÏÔÖÏÞÔÞÏÐÎÏãÏåØúïûÜ×ÍåÚõÛÐÔ
ÓÔÚØÞÏÚõÞÐÔÛÍ×ÏàÔÛÍöÏ÷õÎõ×Ï×ÔÎØÚØÚåöÔåõÛÓØãØÐÚÔ
ùÍÓÐØöÔåØÓÔÐØøØåÚÍÐØÔåÛõÐÎÏÖÏÎõ ÍÖØ÷ÏâÚØÖØ
DD
åÛÔÚÔÖÏÐÎØ ùÏÞãÏàØõÚåöÍÚØâÐÍÓÍöÍÝ öÖÏÓÔÚØÚÏ
øÖÞåÚÔâ ×Í÷ÔÞÏÐÔâ ÍßÓÔöÏ ÎØ ÷ÐÏøÏÎÐÍ ÷ßÍÝ ÚÍÝÏ
ÚÍ Í×åÚõÛÏÐÎÏ Í× ×ØÿÐÔåÏÐÔâ ÛÏÞÏãØÚÏÞÏ
  	


 !"#$!%&()*)+),-)*.*/*0102././3+034-5.,.*/06)5*.+03.50*.*7/890:/4;.-4<50+.=8<02.>678,7?.4/3+)@/.A*)5):+703-0/0B7*270+787+/.803/0+.
CD
EFGHIJKJGMNOPQGPEGRPSGTUNVHKMKFKWGSKWG
MKXGSIYEKEGUGEJKUIZJIEKYFUZJIXQNWIUGSIXNVHIEG
[\]^_`ac` def`g`cahij`kdl`cahim\kdl`cahnik`d
ISG TNJKSoIpGHSIPJIoGpSG ZMGSpKSpK VINHNqEK
UGZTNHNRIFNZJIGEJIFSNOrGEJIFSIXZGZJNpsGtEGu
vIHpNFKZJPQIpKpKVINQGZKIWFUqIIZTIJIFGSpKI
ENMTGUGJIFSGGSGHIWGTGUGMKJGUGNQWSGYGpGWG
wGUMGoKPJZENxJKXSNHNqEIEFGHIJKJYFUZJIXQNWIUGSIX
NVHIEG QIpKJKJZEIX ZPTHKMKSGJG wNHSK EIZKHISKy
SGJURIqJPzKTPVHIEK{UVIpKyPNQSNZPSGTUNTIZK
|MKUIYEK wGUMGENTKpK WG QIpKJKJZEK ZPTHKMKSJK
I}FUNTZEKwGUMGENTKpK~WGYFUZJKQNWIUGSK
NVHIEKwGUMGoKPJZEIXTUNIWFNQGu
 JP ZFUXPy ZKQGM MNSNENMTNSKSJSIX
QIpKJKJZEIXZPTHKMKSGJGwNHSKEIZKHISKNQPEPTSN
QFGSGKZJQNZJPTSIXSGJURIqJPzKTPVHIEK{UVIpK~y
jdlmgc\]dahi`l^cddlm]hd^m`cdgdef^k`
GEJIFSNO ZGZJNpEG NQONFGUGpPKO ZPTHKMKSJGy
IZTIJIFGSpPFGUIUGSpGMGZKywUIpGVIHSNZJIyYFUZJNKy
m`j`fa^ld]^ e^m^chm`]l`m`ca` dfchk^hf^ch


ZTIJIFGSN pK ZKQGM MNSNENMTNSKSJSIX
QIpKJKJZEIX ZPTHKMKSGJG wNHSK EIZKHISKyNQ YKOG
ah`c \def^k\]lm^ k`j\f` [ni]m^ \ def^k\
SKNVHNRKSIXJGVHKJGs ¡¢ tIJUIPNVHIEP£HM
JGVHKJGs ¤¢ ¥tu¦KEHGUIZGSIZGQURGpwNHSKEIZKHISK
PZFIM IZTIJIFGSIM TUKTGUGJIMGpKVIN§§ O¨u
UGQPZPENUIqKSIZJGSQGUQwNHSKEIZKHISK©ªy«¬
s{PTKHoNy ­KHKwNSJKy {|¦ty GMNSIpPMxGoKJGJ
svKSJUNXKMy­KNOUGQtyOHGoIpGHSGZIUKJSGEIZKHISG
s{IOMG|HQUIoXy{|¦tITUKYIqKSGFNQGs®Xu}PUu
¯°n
±²
³´ µ¶ µ¶ ·³ ¹¸º»¼½¾¿
ÀÁÂÃÄÅÇÈÉÂÈÅÂÊËÊÌÍÂÁÅÈÉÎÏÐÑÑÒÁÓÁËÅÏÔÕÖ×
Ù¼ÚÛÜÙÝÞ
ßGUIUGSpKMGZKJFUQIXEGTZPHGs tIZTIJIFGSN
pKJGENqJNpKMKUKSGMGZG¡§ISJGEJSIXEGTZPHG
IIWUGYPSGJG TUNZKYSG FUKQSNZJpK TNUKàKSG ZG
WGXJKFNM QGMGZKZFIXEGTZPHGVPQPPNTZKOPNQ
ª§x§¬ PNQSNZPSGTUNZKYSPFUKQSNZJu
ßGUIUGSpKMGZKSKNVHNRKSIXs ¡¢ tI£HM
JGVHKJGs ¤¢ ¥tIZTIJIFGSNpKJGENqJNpKMKUKSG
MGZG¡§TNpKQISGYSIXJGVHKJGIIWUGYPSGJGTUNZKYSG
FUKQSNZJuáGXJKFGZKQGZGMN¡MGZKZMKpPQG
NQZJPTGpP FIqKNQ QNWFNHpKSNO ¬ P NQSNZP SG
TUNZKYSPMGZPyGSIpKQSGSKZMKNQZJPTGJIFIqK
NQQFNZJUPEKFUKQSNZJIQNWFNHpKSNO¬ NQZJPTGSpG
jmh]`lfahcdg\â`ehf^
³´ µ¶ãµ³¶ä å¸æçèçéç»Þ
êFUZJISG JGVHKJG pK NQUKàKSG SG PUKàGpP WG
IZTIJIFGSpKNJTNUSNZJIJGVHKJGSGHNMHpKSpK}UëKEG
ì­í ¡¤ s}UëKEG îMVíyïKMGYEGtuZTIJIFGSN
pKTN§TNpKQISGYSIXJGVHKJGZFGENOIZTIJIFGSNO
TUKTGUGJGuzKWPHJGJIZPTUIEGWGSIEGNMISIMGHSGy
MGEZIMGHSG IZUKQSpG FUKQSNZJ ZIHK HNMHpKSpG
IWUGRKSKPïyZGZJGSQGUQSNM QKFIpGoIpNMu
³´ µ¶ ðä¶±³ ¶±ä±ñ¶æ
ä å¸æçèçéç»Þ
 UIpGVIHSNZJSKNVHNRKSIXJGVHKJGpKNQUKàIFGSG
SGPUKàGpPWGIZTIJIFGSpKwUIpGVIHSNZJI}UëKEG|z
§§ s}UëKEG îMVíyïKMGYEGtuZTIJIFGSpK pK
lmòhcd]`kdò]dah° f^^D°]`efh]` [\`l^cd]^
NQTUNZKYSKMGZKtTUKoIWSNNQMKUKSNITUKSKJN
\e\e`ca` ^j^]^l`cahm^a`e^fcd]^kda^ahjdhòhc
JGENQGUNJIUGMISPJGVUWISNM NQ¡¤NVUJGpGr
MISPJIuïGENSIWFNàKSpGJKZJGMKUKSGpKPEPTSG
MGZG JGVHKJGy G wUIpGVIHSNZJ pK UGYPSGJG EGN
TUNoKSJPGHSGUGWHIEGPPEPTSNpMGZIJGVHKJGTUKI
jdfh^j^]^l`ca`
³´ µ¶ ³´ ²µ±³ ¹¸º»Ý»¾¿
óÂÏÂËÅÁÃÉÈÅÂÊË ÈËÍ ÍÂÏÏÊÒÐÅÂÊË ÊÌ ÍÂÁÅÈÉÎ
ÏÐÑÑÒÁÓÁËÅÏÔôõåÙ¼ÚÛÜÙÝÞ
ZTIJIFGSpKUGZTGQHpIFNZJIJGVHKJGsSKNVHNRKSIX
I£HMtIJFUQIXEGTZPHGIWFKQKSNpKPGTGUGJPUIWG
IZTIJIFGSpK UGZTGQHpIFNZJIáì ¤¡ s}UëKEG îMVíy
ïKMGYEGtySG « TNpKQISGYSIX PWNUGEG ZFGENO
TUKTGUGJGy ENUIqKSpKM TUKYIqKSK FNQK EGN
MKQIpPMG WG IZTIJIFGSpK sWG SKNVHNRKSK I£HM
JGVHKJKtyNQSNZSN §u§¤ ö GoKJGJSNO TPwKUG sWG
JFUQKEGTZPHKtyWGOUKpGSIXSGJKMTKUGJPUPNQ¥÷
§y¤øvu®UKMGWGXJKFIMG{®ª¢ï yJGVHKJKI
JFUQKEGTZPHKJUKVGQGZKUGZTGQSPWG§MISPJGu
³´ µ¶äù¶³µ¶ð±¶ú³¶
¹¸º»Ý»¾¿óÂÏÂËÅÁÃÉÈÅÂÊË ÈËÍ ÍÂÏÏÊÒÐÅÂÊË ÊÌ
ÍÂÁÅÈÉÎÏÐÑÑÒÁÓÁËÅÏÔôõåÙ¼ÚÛÜÙÝÞ
|MKUIYEG wGUMGENTKpG SGFNQINTqJK WGXJKFK
` ^j^]^l`cahem^chm`]l`m`ca` k`]^lc^`]da`k`
IW QIpKJKJZEIX ZPTHKMKSGJG P YFUZJIM QNWIUGSIM
NVHIoIMGyEGNIZTKoI£YSKPZHNFKWGIZTIJIFGSpKVUWISK
m`]l`m`ca`dfchk^hf^ch^]`efh]` ]^lm^k`j\f`
ûj^]^l`cah em^ch m`]l`m`ca` dfch k^hf^ch ^
QIpKJKJZEIXZPTHKMKSGJGIWFKQKSNpKPGTGUGJPUIZG
UNJIUGpPIM ENUTIoGMGsWGJFUQKEGTZPHKtyNQSNZSN
UNJIUGpPIM HNTGJIoGMG sWG SKNVHNRKSK I £HM
JGVHKJKt¦íì«§§s}UëKEGyîMVíyïKMGYEGtySG«
TNpKQISGYSIXPWNUGEGyTUIJKMTKUGJPUIMKQIpPMGNQ
¥÷§y¤øvIVUWISINVUJGSpGENUTIoGNQ§§NrMIS
` ]lmhk`j\fhidcdcdem^c^ dem]`ca` fdj` ]^_`
NQ ¥¤ NrMIS WGSKNVHNRKSKI£HM JGVHKJKuüGN
MKQIpPM ENUIqKSGpKTUKYIqKSGFNQGPWGTUKMISI
ä½ç¦NWFNHpKSITUNoKSJINQZJPTGSpGWGFGUIUGSpKMGZKJGVHKJGs{®ª¢ï t
 GUMGoKPJZEINVHIE ®UNZKYSGMGZG ®UNoKSGJNQZJPTGSpG
â`efh]h
sSKNVHNRKSKI£HM JGVHKJKt
§MOIMGSpK °
ý§MOGHIþ¡MO ¥y¤
¡MOIFIqK ¤
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CC
DEGHHIJKLMNDOPQRSHRTQUVHIUOWXYZOD[Z
\]DXNDWMO[ZRM]M^UI DEXZ_UWMO M`EXaM[XM` W^DXZOZ
bDJOZ NU`ZJUOZ U] MOMJU]UXMOUc \]DXMNM DdU`MODI
IZ^DEDI WU`DNDZeNM`OZ Z^fOZ cXDIM^DgXMe[Z
hijklmKn N`JME\ M` dXZdDX\NDI bMXIMNDdZ[ZR
opqrtquqvwxuypz{vqxuztq{vw|zxw{zvwzx}zuz~yvww
U]WD_ZOD\\`JDWUIM I`MO[ZOZU]JDaZOD` U^`WZ^JD` U^K
jXZIM]Mc^ZWUIMnjSGLSTROM[IMO[ZQ
bDJOZNU`ZJUOZ X^ZMEM Z`XM` W^DXUOMNDOVHIUO
zx}zuz~yvy
EXZ_UWMO[ZNDJUfUOZXM` W^DXZOZbDJOZNU`ZJUOZ
\\]DXUIMdXUN\dJ[ZOUI D^NDI U`dU^UWMO[MX]UOZ
XM` W^MXMO[M U]WXYZOD [Z OM UDOZ nJ^UIM^Z
SHHH ijkl U`^`ZI\RDdXZIJ[ZOUI NWM^ZXOZXODI
d\IdDIR M\^D`ZIdJZXDI U  EZ^ZN^DXDIK
DXUYZOM[ZNDJDOMDXMJUd`ZjJ\` lhQH
TRVIIQImKDUJO\bM]\fUOZIZ^MODJUWDEZOU
XM` W^DXND[U M`EXaUPPRPVgki

j

UQRQHgk


ij

mK ZIdZXM^\XMNDJDOZ[ZU]OD`UJM
Q¡lRMdXD^DNIDUJOZbM]ZPIJIUOK MJM`OM
E\aUOMEZ^ZNU[Z[ZHOIK
^MOEMXEOUXM` W^DXbDJOZNU`ZJUOZ[ZdXUdXZIJ[ZO
XM` W^MXMO[ZI RQ Ig `^MOEMXEM bDJOZ NU`ZJUOZ
\  IJHRP  XM` W^DXM OM^XU[\I¢cUEXDN`UEM U
EDd\O[MWMO[ZI EZ` U^JDWMODI WDEDI ED]MdXZIUOZ
DE Q IJK jXUdXZIJ[ZOU XM` W^DX [Z XM]JMaZO
dXZfUYZODI WDEDI EDNDOMfOZNDOZO^XMU[ZDE
HRHHHTQIgIJK
£¤¥¦§¨ ©¨ ªª¬ª­®¦­ª¯©
ª°±²³²´µ¶·¸ µ´¹²¹µ¶·µºµ°¸
»Z]\J^M^UU`dU^UWMO[MWMXUXMO[MIM`ZdXUNM]MOU`\
\ MZJUKLMD`ODW\EDU[ZOUcXZ]\J^M^MIDaZ Z`
]MNJ[\fU^UEM W`UU`dU^UWMOUdXZdMXM^UDEgDWMWMXM[\
]Mc^ZWUIMIZXUfNZbMXIMNDdZ[Z]MWMXUXMO[ZIM`Z
fWX` U^c ED]UXMOUc DJUNMEU[Z^Z^ N`Uc \`dJZIZOM^MK
LM[IMO[ZWMXUXMO[ZIM`Z\^WX_ZOD[Z]MdXZdMXM^
SR` MdXD`ZfODI IM`DI M^JZ^MDEPHRQIgU
`^MOEMXEODIEZWU[MU[DIPRVRMOM[WZZ]MdXZdMXM^
PR` MdXD`ZfODI IM`DI NMd`\JMDESVRGHIgU
`^MOEMXEODI EZWU[MU[DI VRHKD]UXDI EM Z`XMEU
DED]UXMOUI DJUUIM M`OU`NUI M`EXaM[ZI MN^UWODg
M`` D^[NM hbDJOZ NU`ZJUOZmRDE WZJUNDg [Z ]OMfM[M
\[ZEOMfZOMIM`MED]UXMOUcDJUNM[ZX Z`OM M^[
OMfUODZ]Z_\[ZU\[ZEOMfZOD`^` MEXaM[MMN^UWODg
}¼zv½z}y
ª°±²³²´µ¶·¸ ¾´¹°³²¶¸ ³µ¿À¸³µ
IZXUfNM bMXIMNDdZ[M OZ EM[Z I`ZXOUZ ]M
U`dU^UWMO[Z fWX` U^OZ EU[Z^Z^ N`Uc \`dJZIZOM^M \
DJUN\ M^JZ^MR^Z[ZDWDU`dU^UWMO[ZU]WZEZODdXZIM
]Mc^ZWUIMWXDd`NZbMXIMNDdZ[ZK D]UXDI OM
D^EMdD` D^[ZXM]JUNZ\EUIZO]U[MIMUIZcMOUfNUI
NMXMN^ZXU`^UNMIM M^JZ^M NMDED]UXMOUc DJUNMR\
WXDd`ND[bMXIMNDdZ[U Z` OZ EZeOUYZ WXZEOD`^
fWX` U^OZ ND[\ M^JZ^Z X^ZM EM dD`ZE\[\RMJU Z`
DfZN\[Z EM fWX` U^OM M^JZ^M \EZ \[ZEOMfZOMK
»Z]\J^M^UU`dU^UWMO[MfWX` U^OZ M^JZ^MdXUNM]MOU`\\
 MZJUSKjXD`ZfOMfWX` U^OMU`dU^UWMOUc^MJZ^MWMXUXMJM
[ZDETQRGLhdXZdMXM^ VmEDPSHRGLhdXZdMXM^
mK»M]JUNMU]IZ_\IMN`UIMJOZUIUOUIMJOZ U`JZ
dD^XZOZ]MJDIJ[ZO[Z M^JZ^MdXZE` M^WJ[MIZXUJD
\[ZEOMfZOD` U^fWX` U^OZ M^JZ^MKLM[IMO[ZWXZEOD` U^
DWDgdMXMIZ^XMU]OD`UJZ \`PSLhdXZdMXM^UVUmR
EDN[ZOM[WZMXM]JUNMU]IZ_\ U`JMR\U]OD`\DESLR
U]IZXZOM]MdXZdMXM^TKÁMXU[MU[Z\fWX` U^OU^MJZ^M
IDg\EM\NMa\OMdD^ZOU[MJOZdXDJZIZdXUJUNDI
X\NDWMO[M M` M^JZ^MIMhcMMO[ZRJDIJ[ZO[ZmNMD
UdXUJUNDI U]WD_ZO[M Z^cODJDYNUcDdZXMU[M D^NDI
dXDU]WDEO[Z hdDd\^ DJMgMO[M M^JZ^MmUJU D^NDI
dMNDWMO[M\dXUIMXO\U`ZN\OEMXEO\MIMJMa\RU^EK
ª°±²³²´µ¶·¸ Â¹²·µ¿²À¶Ã°³²¶¸ Ã¿ÀÃÄ¸¶²Å
³µ¿À¸³µ
D]UXDI OM D^EMIZXUfNMbMXIMNDdZ[MOZ
EZeOUYZ]Mc^ZWZ]MU`dU^UWMO[ZbXU[MUJOD` U^EU[Z^Z^ N`Uc
\`dJZIZOM^M\DJUN\OZDJDaZOUc M^JZ^MRUDWD
U`dU^UWMO[Z[ZU]WZEZODdXZIM]Mc^ZWUIMWXDd`NZ
bMXIMNDdZ[ZK »Z]\J^M^U U`dU^UWMO[M bXU[MUJOD` U^
OZDJDaZOUc M^JZ^MhdXZdMXM^UTmdXUNM]MOU
xÆÆÇypw{zCÈ~zzx}zuz~yvz}¼w}y¼yuzqÉrq~y¼yÆ
]Mc^ZW\WXDd`NZbMXIMNDdZ[ZdDNDIZbXU[MUJOD`^
OZDJDaZOUc M^JZ^M X^ZMEM\EZIMO[MDEPK
Êqpzwvw~¼wÉvqxuzoyt¼zypz{vqxu~y¼z¼yÆqÉËÌC
 hdXZdMXM^ mEDHRT hdXZdMXM^ TmKDaZ
Z`dXUIZ^U^UEMdXZdMXM^ TR]MND[U[Z]MZJZaZOM
OM[WZMOZ\[ZEOMfZOD`^\fWX` U^OU M^JZ^MRUIMU
OM[WZ\WXZEOD` ]^MbXU[MUJOD` K^
ª°±²³²´µ¶·¸ ¹µ°±µÍÀ·²´Ã°³²
ÎwoÆ{uyuzuwxuy¼yx}yÉ{z~qxuz}¼z|yoyvzxÆÆÇypw{z
SKjDXZ_ZO[ZI dXUNM]MOUcWXZIZOMXM`dMEMO[M M`
]Mc^ZWDI IZXUfNZbMXIMNDdZ[ZEM Z`NMd`\JZ
M^JZ^ZIDXM[\XM`dM` U^\XDN\DESHIUOR]MNJ[\fZOD
wÉyÏqÉzx}zuz~yvzÐÑ}¼w}y¼yuyqÉrq~y¼yoyÐuw~Æ
µ¨¿¸ ÀµÒÓ»Z]\J^M^UU`dU^UWMO[MWMXUXMO[MIM`Z
DXI\JMU[M I
x¼
hIgm xÉ
Êqvyr¼yvz½y
qÉxuÆ}yvy
hIgm
Ôq¼vyr¼yvz½y
DE` \^dMO[MhIgm
ÕXK^MJZ^MfU[M
IM`MDE` \^dMDE
EZeOU`MODgDd`ZgM
ÖÉrq~y¼y
]Mc^ZW\nj
C×ØÙÚC
Ú CÏÌ×Ë ÏÌËË CCÌË THQRG Ë Êy
Ú ÌÏË ÌÑ ÏËÌ CËÌÑ Ë Êy
ÚC PHRQ ÌÏË GRQ CÌ Ë Êy
Ú QSRSQ CÌÑC STRSQ RSQ Ë Êy
Q ËCÌCË RPQ ×Ì×Ñ CÌÏC Ë Êy
ÚÏ CÌÑË ÌC QRSS ×ÌËÑ Ë Êy
ÚÑ RVQ ÌÏ ÑÌC× ×ËÌ× Ë Êy
I
x¼
dXD`ZfOMIM`M M^JZ^ZNMd`\JZ
xÉØxuyvÉy¼ÉvyÉw~zy½zy
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CD
EGHIJKLEMNOGNLJPQRHOSQTUMKVQWXQPKYONZHGMKGNMNS
[\]SRMLK N^GOEJK_YXKQOGEXPNRNWN`SKRabUcdef[
cgYPKMOK N^GOEJKXQOEMNOGNJKXQXN^HXhiZQXTbRK
QOGQSQRNXKSNjJKSKOEOKMNOGNJKjMWHYWNZNXPKHLk
ZQXYNXQPKEHlKXNWXNlNPXNMNWJQ^NEMNOGNLJPQRHOSQ
QWZKmEXKHjJHnKXQ`QoJZSNjJKSNTpHjQPKXQMKWEJSNSQ
E^NWEPEXNWXNlNPXKMNWJQ^KEMNOGNLJPQRHOSQSRMLQ`
qrstuvruxyzxtuzr{r|v}{}qrxzr~rt{usv~}z~}
yxrz}x|vq}xvz}qt}vz}


UMHoJQjMWQXK MNOSRNMNXPN HJXK Q^OKJQXK OE
GMKLOSNRJPKXQXNOJQVQ\TMKLXHOSQMNOSRHMKXKHJXK
Q^OKJQXKXN^HXhiZQXESNOEOK M^KSNJKEMNOGHXE
HLiYdk gYc LH\\kYg  cY hYMNlEXNSH
EHLXHOEXNLK^JNMQONXQONLMnNPTpHjQPKXQMKWEJSNSQ
OEE O^JNLEONWN`SKRHZ abUcdef[cgYLNOK
XNPZNXPK ¡  HJXK Q^OKJQXKMNOSRHMQQWSRMLQ`
N^GOEJNYXKHjJHnKXQ`QoJZSNjJKSNXN^HXhiZQXESN
QOGQSQRNXPNTUHSMKjXHPKQOSN¢QLNYQN^HXKHLIHRNMN
WN`SKRQZNE GHIJKLE MNOGNLJPQRHOSQYGMKGNMNS[\
tsuz~r£r r¤{}£} u sx¥v}yu |z} rt{£rrz~r
HJXK Q^OKJQXKTUMKVQWXQPKYMNOSRHMKXHPKiYdk
HJXK Q^OKJQXKQWHRHIGMKGNMNSNXN^HXhiZQXESN
K^OGKMQZKXSNT¦KmESQZYMNOSRNMNXPKHJXK Q^OKJQXK
QWHRHIGMKGNMNSNPKjQJHWXNlNPXHOGHMQPKYEHLXHOE
XNHOSNJKQOGQSQRNXKGMKGNMNSNY§SHOKEGMNRHZHnK
GMQGQONSQWXNSXH OGHMQPKZ MNOGNLNXPE LHWQMNXHI
HjJQ^NTQ§KHL ¡ HJXK Q^OKJQXKOKHOJHjHLQJH
QWHOSNJQ` QOGQSQRNXQ` GMKGNMNSNRK¢XN^HXGMRQ` \¡
ZQXESNSKOSNGMQlKZEXQPKjQJHWXNlNPXQPQ` MNWJQ^N
QWZKmEGMHoJNjMWQXKMNOSRNMNXPNHJXK Q^OKJQXKQW
x£¤s}srr{r
©¨ª«¬­®©ª
O¯GQSQRNXQ ZHXH^HZGHXKXSXQ LQPKSKSO^Q
OEGJKZKXSQHJXK Q^OKJQXKOEEO^JNLEONWN`SKRQZN
°ZKMQl^KNZN^HGKPKWNNMZNVKESO^H±SK`XHJH§^Q
R^NJQSKS LQPKSKSO^Q` OEGJKZKXNSNY QWEWKR SRMLQ`
qrstuvrqx~}z}tsuz~r£r~ur¤{}£rts{£rz~}
rtsryv~£xt{²s}srr{³´µ
b HjWQMHZ XN SH LN PK HJXN Q^OKJQXN XN
SMnQ§SE LHOSEGXN QE HjJQ^E ZEJSQ^HZGHXKXSXQ`
LQPKSKSO^Q` OEGJKZKXNSNY H^PQOE H^ZGJK^OXQPKI
ONOSNRNEHLXHOEXNZHXH^HZGHXKXSXKGMKGNMNSK
HjE`RN¢KXK HRQZ QOSMNnQRNXPKZY GJNXQMNXH PK
QOGQSQRNXPK NMZNVKESO^H±SK`XHJH§^HI R^NJQSKSN Q
x£¤s}srr{r
¶·¸ ¹KWEJSNSQQOGQSQRNXPNlRMOSQXKYMQPNjQJXHOSQQMNOGNLJPQRHOSQ
[HMZEJNVQPN
ºRMOSQXN ³~r|vzxt{ »rtsryv~£xt{

t
²¼µ ty²¼µ 
ZQX
²¼µ 
ZN½
²¼µ
³~r|vzxt{
]_
¾y¥x£rr
WN`SKREU`T
¿uÀÁ
MKZKMNOGNLNXPN
¾y¥x£rrr¤{}£u
abUcdef[cg
³´ zÂr zÂr zÂr zÂr zÂr zÂr ÃhiZQX ¼}
³Ä ´´ Å´D ¡Y\ Á´Ä Ä´Á ÁÅÄC Ær CÁt}quzy Ær
³C C´ÁÅÇ ÈÅ´ Ä´Ä C´À ÁÅDD Ær
\ZQXESgi
t}quzy
Ær
³D ¡¡Y Á´ÅÀ DÄ ÉD ÁÅDÀ Ær CÄt}quzy} Ær
[¡ ÉDÅÈ ÀÅÇ ÈÉ ÇC zÂr zÂr CÀt}quzy Ær
³È g¡Yd DÅÈ DÁ ¡c zÂr zÂr ¡kOK^EXLK Ær
³É ÈCÅC DÅD ¡  ÉÁ zÂr zÂr c¡OK^EXLQ Ær

t
eGMHOKlXNOQJN H^PNLHRHLQLHJHZJPKXPNSNjJKSK
tyÊt{rzyryzry}£~rË~r

ZQX
eZQXQZNJXNOQJN H^PNLHRHLQLHJHZJPKXPNSNjJKSK

ZN½
eZN^OQZNJXNOQJN H^PNLHRHLQLHJHZJPKXPNSNjJKSK
ÌÍ ÏTUMHoJQjMWQXK MNOSRNMNXPN HJXK Q^OKJQXK QW
ts{£rz¤s}srr{r²³´ Ê³Éµ
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CD
EFGHIJGKIJ
LM OPQRSTVWXQYZ[\[Z]W^_` aQbbcded\f\YSTQ
gedQhbZ_baeih[jSTkelZSmYSTieS]bWnQ]ST_
ohPTZPZQ_Z_pS\YPq\_]rZbS\bSWg\YPZsQTS`
tZuuZ_[QPPvZYZ\sbwvZYjZ_beSYSRS_PqS]ZPZQ_
xyz{` CD|}~|W
M rZSP\T aSSTS_[S _^P\jSb` iqZ\sZ_e
aZfQ\RZ_eoZ\[Z_eZP\sZ_g~eXQY\PSeZP\sZ_gzxe
V\_PQPqS_Z[c[Z]egZQPZ_e\_]dqQYZ_SW _^bPZPhPSQ
nS]Z[Z_SWXQQ]\_]ohPTZPZQ_gQ\T]Wz|`z}DxW
M uPZs\YbSThs \_]TS]fYQQ][SYQY\PS
[Q_[S_PT\PZQ_bZ_QsS_QTSuTQ]h[PZRS\mSQT
uTSRS_PZQ_Q_ShT\YPhfS]SS[PbWvpWxyyD`z}
M
M qTRZjevZPPqQPdnWphs\_XQY\PS
gZQ\R\ZY\fZYZPWohPTZS_PbxyzzC{`{D}yW
DW QsSb Oe tQuSb de VZ_PQ W XQY\PS
     
TS[QssS_]\PZQ_bTQsQ[Z\YqS\YPqQTm\_Z\PZQ_b
Z_PqZTP}bZ[Qh_PTZSbQTY]Z]S\_]qQWVhfYZ[
pS\YPqohPTxyz~zz`z~}|W
 M ghPPSTQTPqdeg\hmqdnekThs]ZS[jdW
c bPh]QQY\PS\fbQTuPZQ_\_]sSP\fQYZbs Z_
s\_ hPZYZZ_m [\TfQ_}z{}Y\fSYS] uQYmYhP\s\PSb
b_PqSbZS] f PqS bQYZ] uq\bS sSPqQ]W¡dYZ_
¢£¤L¥ ¥¦§¨ ©LLLªM
«M pSu_STvegQQPqddedQ\_¡epQ¬fT\_]
cenQYZ_rtWcfbQTuPZQ_Q[TbP\YZ_SQYZ[\[Z]Z_
s\_Wt\_[SPz~|xx~DC`Cyx}~W
§M VT\RZY_Zj Q ]T\RbPRS_Q­ ZbuT\R_QbPZ
]Z­SPSPbjZquTQZRQ]\WOYh®fS_ZmY\b_ZjaOegSQmT\]
fTW{D¯xyzyex¯xyzzeDy¯xyzxexz¯xyzDeD¯xyzD
¥M iqS°_ZPS] OP\PSbVq\Ts\[QuSZ\W°_ZPS]
OP\PSbVq\Ts\[QuSZ\YdQ_RS_PZQ_eaQ[jRZYSe°Oce
±L M
L±MZSfSkedQh_PbdWdQsu\TZbQ_QuTS_\PS
\]R\_[S² ZPq QPqST uTSb[TZuPZQ_ uTS_\P\Y
RZP\sZ_b` \QYZ[\[Z]]ZbbQYhPZQ_bPh]Wc]RiqST
±±±¦L«¨©L«¥ª§M
LLMpQ\mOvea\s\[q\_]Th_ZpeOq\_mT\aXW
X\ZYhTSQuTSb[TZuPZQ_uTS_\P\YRZP\sZ_uTQ]h[PbPQ
sSSP°OVbP\_]\T]bQTQYZ[\[Z]]ZbbQYhPZQ_W¡cs
Vq\Ts cbbQ[z~oOC{`C}{yyW
LM³´µ¶·¸ £¤¹·º¤»·º¤
Oen[hZTSroen\YqZ¡OWdQssST[Z\Y\R\ZY\fYS
QYZ[\[Z]bhuuYSsS_Pb\_]PqSZT[QsuYZ\_[SZPq
PqSgTZPZbqVq\Ts\[QuQSZ\PSbPQT]ZbbQYhPZQ_W¡
VhfYZ[pS\YPqxyyzxCC`zD}W
LMiqShTQuS\_Vq\Ts\[QuQSZ\|Pq]ZPZQ_e
dQh_[ZYQhTQuSeOPT\bfQhTmeXT\_[SexyzCW
LM¼½¤¾¤¿À£Á¢ÂM
¹½Ã¤¤£À£¾¼´Ä¿³Ä¾¦
xyz~Å[ZPS]xyz~XSfxxÆWcR\ZY\fYSTQs q`PPu`¯¯
W]T\RY­SWmQRWTb¯]Q_YQ\]b¯xyz~¯XSfTh\T¯
XSfTh\Txyz~aSmrVWu]W
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